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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve recording properties and durability by using a light- reflecting film 
which contains each one or more kinds of elements selected from a first group consisting of Al and Ag and 
a second group consisting of Bi, Rh and Zn and has specified thermal conductivity and reflectance of 
specified range for light of a specified wavelength. 

SOLUTION: The combination of metal elements is made to Al and Bi and/or Rh or Ag ans Bi and/or Zn 
and the total number of metal atoms in a second group is made to 1 to 49% for the total number of atoms 
of the first and second metals. The thermal conductivity is made to 140 to 370 W/(m.K) and the 
reflectance is made to >70% for light in 830 to 370 nm wavelength range. When a reflecting film having 
the thermal conductivity above described is applied for a DRAW type optical recording medium using a 
dye as a recording layer, good pits can be obtd. while maintaining the recording sensitivity and further, 
good adhesion between the recording layer and a reflecting layer can be obtd. 



.EGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

|Patent number] 

Kate of registration] 

: ile://C:\DOCUME-l\lcdri\LO(:ALS-l\Temp\S14WBVLE.htm 2/14/2006 



[ff umber of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



file://CADOCUME-l\lcdri\LOCALS-l\Temp\S14WBVLE.htm 



(19) B#B4*!T/r (J P) (12) & ^ fj^ |^ & ^ (A) 



#§§2000-57627 
(P2000-57627A) 
(43)^ffl H ¥/£l2*p2 /I25B (2000. 2. 25) 



<50IntCL T 
G 1 1 B 7/24 

B 4 1 M 5/26 
C 2 2 C 5/06 
21/00 



5 3 8 



F I 

Gl IB 



7/24 



5 3 8E 
538C 

C 2 2 C 5/06 Z 
21/00 N 
G 0 2 B 5/08 A 
$3£B* S*«0|S5 OL fc£ 7 K) 



f^D-r(#M£) 
2H0 4 2 
2H1 1 1 
5D0 2 9 



(21)ttilf#^ 


ft»¥10-220453 


(71)ttilgA 


000005887 










(22)£tiKB 


SFJES10^8^4B(1998.8.4) 




JfCstS^ftffiKatfBIHTS 2 $ 5 








#»J£ 








St5C&TftEK«>W?8HTB 2#5 *y = 
















iE± 








W3Kjiim«sm*KffimBrii9o»^ 
















sea tt> 








w^jn»«»m*K«mi»rii9osifi 



















(54) i&mazm XKmrnR.& j £ti&m»ftytwmm# 



(57) [1H6] 

A 1 » AgH<c51 1 (0?;\>-7^ & 
tf, Bi, Rh, ZnH45S2C^l — :7*d>e>ig#? 

1 4 0-3 7 OW/ (m • K) Tfotl. 8 3 

0~3 7 0 n mrofifiTfelrfe^TSIt^ 7 0%£JLk-c-' 

*> 5 r t £ -r 5 ftsim, 

IS**! 830~370n mOiS^^T-i§S^* 



(2) 



&M2 000-5762 



S ixt«- 1 SEI±^5?SS:tf Lt 4 1) , JRg^sptf l 
4 0-3 70 W/ (m ■ K) ~C&> 19 . 5-0, 8 3 0-3 
7 0nmWKfi»^Lt^ s 7 0%W±T-£>£C 

[11*313] A 1 £ B i Rtf/XJiRh. fc^lML 
AgiBi &T//Xfi Z n r t t TZ> 

tfjfcJg 1 £ fell 2 |B«c05fe^#t^o 

[fiNt^4] g^41ffi±l:> 4>#< 
^tSEftii:, 3 O^-TixAMc tattoo 

[§fr£Jl5] S«M^^AttLfc4 5 0-3 7 0 nm 

fc^-t £*H» t -tZ 4 ESWttESaJgf*., 20 

[0001] 

#^ L^-f-^6ffe If— **fc*HS Lfci£E3Bfc 
[00 0 2] 

«#*0#E«HM*£ LT* E»W«£ 
y ^/u-:/£7i2/SU rot'-/ h WL/ciCAu, 30 

•T) ^lT^M^iXt^5 0 r^CDIl I® 

[0 0 0 3] CD«»«w*rJSLfci6f5S!*E»afrt-U 40 
X, C D -Recordable (J^TC D - R £ • 
■MBSFtfC^* [«Atf^ 0gxu^ hp^^^ No. 4 
65.p.l07. 1989 ^1^230**. OPTICAL DATA STORAGE 
DIGEST SERIES vol. I. p. 45. 1989 % &ffl¥-2-l 3 
2 6 5 6^ 2-168446 #Bfl¥ 3-2 

1 5 4 6 6#2tfMM c ^^CD-RIl SWWflBSfi 



b-Rttfe****LfcE«JI*:*'U ^^fei^tt 

.MW« < , ba*fclhfctta j A»* a u WB&aHfc/B 
rt>5 »Bfl¥2-7 9 2 3 5-§^«) Q 

[00 04] cnbCDCD-Rg£#te, 8 3 0-770 
n m*>iS#*¥*<* u--1f Srfll wcEft • 

-C^£fctf>. CD7 P l/-t-KD-ROM7'U-t- 

0nm-6 2 0 nm^*fe*^L IfrtSflMSSi-U ^ 

fc, YAGU-1?(Dmm&£mz\£Z>5 3 0 nm. 4 2 
0 nmttifi^M(Dl/- tf^Ufflfl^iV £ 4 9 

Onnu 4 10nm, 3 7 0 nmM^f^il^U 
-1f<OM«fcffipJxTt*6. 

[0005] ^rt*, ^tLbcomi^^: U — lHr*tt£ L/c 

<5„ 6-243509 f^aTIi, RJtBllw, A 

g-I n, Ag-V£fc*iAg-Nb^0>g*&£/?ll> 

u. AK Ag#OR**BIS:. IE»«fc:fe*SrS'*-Lfc. 

Sp^^-/K «#ttft^<DiaH 

[0 0 0 6] 
[00 0 7] 

[^^»ft-T5fc^^lS:] *JBW#bli. ±E^S 

ciot -r*t>t>. 

®AK Ag^^^^Sl^^-/, Rt>\ Bi. R 
W±<D7t9^&^?f LT#9 . H£i^l 4 0-3 7 0 



(3) 



&m 2000-57627 



W/ (m • K) -CfotU 40. 8 3 0-3 7 0 nm^K 
LTK**** S 7 0 %«±T*> 5 £ t *4M*t -t 

®% 1 ^/u-:/oftJR U £ l Rt«R 2 

m^&t L"C 1 — 4 9%-£*"r*-t*4fr«tf 5flM5 

(SJAlkBiStf/XliRh, *>ai>tt, AgtB iS 
t^/XliZn - t *W» * -T fctt 

t. JtE(D-(I)o^ WMcEfoKlillSrfit 5 ^ i 
®Sffiffi!l^P)Altt^4 5 0-3 7 0 nmfabM&Ztl 

[0 0 0 8] 

<Wc3»6bfc*fr«-* «ft«SW**t. fe*«t 
1 ,.Ag^^l^> — ^ Rtf* Bi, Rh. 

[0 0 0 9] *»«-CV>5 I/-f 8 3 0. 7 8 0 

n mWifi^^iS^^^^*^* ^ 6 8 0. 6 

5 0M6 3 5 nm#5S<0»Si6*0*fe**flcu- 
5 3 0 nnu 4 9 0nm#MIM^^ 
410nm, 3 7 0 nmf+jfie0j6«O#fe*#ff 
0\ SblCYAGk-f ©MI**!*^tS5 3 0 n- 
m, 4 2 0nmfti6©K*W^ff*>6. *36W<0# 

[0 0 10] *»W^*fl*»J»«*^ WTKlBMB 
lO^yU-^ SU^s Bi, Rh, ZnH^5$2(D 

6 0 C-OR«Bt<OJ»C»*tt H0-3 7 0W/ (m • 
K) "CfclK 8 3 0-3 7 0nm^Sf)fel^^ 

■rS«W s 7 0%£Jl±t*)5, **5. 



5 J:'5l-**U"C3£«>e>ii5c W^»*U<(4. Alt 
BiRtf/XfSRh, fc4tM*. AgtBiStZ/Xli 
ZnS:^flT46KJtll"Cfc*. 
[0011] #*W<0^fflt^fH^**tt* 140-3 
7 0W/ (m • K) -CfcS. fe**E«Wlt Lfc5tlS^ 

HOW/ (xn • K) **^^St^r**i, JR*S|B«JBrt 
# % 3 7 0W/ (m • K) J:9*#V^E»W"e*i. 15^ 

[0012] *«s«oR»Kfi. twriB<D# 1 tm 

V, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, 
Pd, Pt, AuVf&mfhtlZ-. #*W<0R«BII-*5 

<Ott*#* tt* A 1 Rtf/XttA 

tt. 5 0 0-2 00 0AOlfl:filcit6. 

[0 0 13] Rfc, *Jg«WR»«S:E«ii:Ltffl^ 
fle. Rt* »«*:ie»LTW£i-S£fc'^**Jfeie* 

tfcttfcBBLTtMH-*. S«tS2»S<ora s Eft 

M « (wSU <om & b T t > X t> J: \i\ 
[0014] mte<DttWt L-Ctt, SMfc* 

-tK^- h*B. *fls k*=^««> Mb* 
[0015] tzmmt urti. it Ltu-tM»: 

"Cfc5o 450nm-370n 



5 



(4) 



ftffl2 000-57627 

6 



max » 3 5 0 n mf+ifiKUfffi U 4 50-3 7 0n mf 

m. *rS^?fr&m. v>T->^£Ji, r^y^v^fe 
ftJf;&Sfc£o #*L<«U tfy^^&fe*. ^^y>-<^ io 

[ooi6] ^fcs &Si-£i:-c> 

i^y^/UT/U^t y***/J* 20 

[0017] fe*»##<£i£#J£ Ltll 

(TGM) ^^J:I9. &SfcO^##W{£iiri^£^T-£ 

-fb^^Jx ^^h^ (Mn (Cs Hs ) (CO) 3 ) 

£rlii:#. T i x V % Mn. Cr. Co. Ni. Mo. 
Ru. Rh. Zr. Lu. Ta.W. Os. I r > S 
c. Yftif^>tf^->^ P'O*^ — /u£jg£§tt:#£> 

[0 0 18] tOtt! tt*£*ffc*«i LT> > *Pi? 

^cote{c v ^K»x 7«?y^»e. -r^y- 

>mk. ^rry^ »^ft^<o^r«&ft<t& 40 

ifi/y^7^0S^#, ^xfuyh!j7^ 



[0019] EWlofHH^tttu-Ctt. ^fyn-.h 

fe*5j:t/K^*ft^* s *>t)x Ww»3e«aF*tftv\" u 

*»Lft4'b* *»WCtt, fe^iS^x «»Kflx «S± 
t^o-eft< T*ift6ftv\ ^Ux_rfx 7^3- 

(>*y— /k ^y— /k ^p^<y— /um) . 

' WtTA^=i— /^*»ME (2,2,3.3-7 V77fr**-\- 
V x ^-^^v, h/i'xy, ^-v-u-V^) % 

^ V i/rc^/U^n — C^^P t'/Urc — 7^/U x 

i>**cy-^m . tcy/^^ (y 
f;kt/wy/u^ ^^/t'ir/py/u^^). 7hy» 
(Tirh> t p— ^eir-y y^/^^/w^h^ 
x ^tvu^^ (g^^7/i-. »»^7/u*) ft 

[0020] i*stitit ^yy-ffl^2 0i 

i%£lT, ^^L<li0%. feMO. 05-3011 
%. »*L<«0. 5-2 Ofifi%<5:ft5J:9tc. 

IE®x^^flIi?li> 3 0-1 0 0 0nmti)5^ 

^L.<li5 0-5 0 0nmt**>5, ^ 

[0 0 2 1] E«*Bl±x ±I5L/cJ: 5ft*»T% 15^ 
^±{r^RM-T5^. ■R»t*«:W«<)Sfc«) J WB3»tt«:J:< 

*T«L «S»f^^f^tJ:<s «r^«S*nftv\ 



■1ft«W»a s #* Ul\ LTlis S i 02 % Si 

O. S n O2 . S i 3 N«.i MgF2 , A 1 N^d^tf 

[0 0 2 2] fRpTJBttttlR* JKWfl:tt*JIB*ir*:ffl^S 

[0023] {%mm<nj&f&<ox&kLTiL fzmmtm 

1 — 1 0 0/imOBll:*)5^ **Wlii3^TW3— 20 

[0024] *fc, *j&mwttiMtik#t** fcttmmz 

[0 0 2 5] 

1 2 0mm. S 0. 6mmOP]WO^^^ 

4t&go0. 2 5 g £2.2,3,3--r h77^tn-l- ^oa* 
/— /H 0m 1 016ft 2 0 0 0 

£#J1 0 0 nm(D3fclB«lS:»J5RLfeo 
[0 0 2 6] 

[Ybl] 40 




[0027] z<oR&m<o±i^ a>&mnFffiasix'<*y* 

fc27£DC^^y^«rfflr\ "«S 1 0 0 n mOA 1 -B 50 



5 ) #512000-5 7 6 27 

8 

fflt\ ^/<jy^^!7 — 0. 5 A, Xf*ffi 1 . 0 

*ae^«f<ofe*. b i / (Ai+BD ojgc^»%m*> 

1 0 0 nmOA 1 — B i -&&KSrKtf\ 
fi**P*aWELfc. R*«itt8 3 0 nm~3 

7 0 n m08fS«f 7 3 %JW±fo 9 % f»e»^fi 1 9 
OW/ (m-K) T-fco^lo SblrSltJiO±^. 

[0 0 2 8] rtDgUfcld. 4 3 0nm(Dffe^Sfi 

u _ ^ by y (NA=0. 6 5) ^fgfcLfc^Vl^x 

^^I^T^^Mgl (DDU- 1 0 0 0) R 
t/KENWOODME FMxy3-y-^^x v fI 
tVh^O. 4 /imOEFMMt^ 5 . 6 

m/s. U- ^-/^y-! OmWfiE^Lfc, IB^m, 
RIMBt*r«^Ti/-' ^-tB^^rO. 5mW|:itfl 

u s:at^ .317— v— hsr/v?^^- 

ICol^T, AlX^bMK (M8 5%RH, SOTT-Cl 
00W SrfTt\ KK«0)^«t^&Cf3:7 — l b £r 

[0 0 2 9] (Jt*«2] AI^-^^hiRh^-y 
^ h£/B^fc2 7cDC*^:y*£fft,\ ^£ 1 0 0 nm 

oa 1 -Rhfr&tm&mf&'rz&.fiu^ mmmi tmm 

^^Oj^^ Rh/ (Al+Rh) «?S%^2 0 

0 0nm(DAl-Rh^ll|^iS:ft> frltK&^tmte 
m^&mfe^ti. ^(Dfegk, &Jttm&8 3 0 nm- 3 7 
0 nm«fH«f7 5%J£*±£>9, «ife|$|12 0 0 
W/ (m • K) T-fcofco f^OfLfcK^lllbMl <!:|^ 

^ry^Iii}3fe7^^^I?fgiDDU- 1 0 0 OS: 
^KENWOODSEFMiy3-^ftNT!£it 

[0 0 3 0] (3B£ffl|3] AK R h*3it/B i ^— y 

OA 1 "RhSWBtSrJgjfti-^K^W:, XltM 1 i:f^« 

^t/fOJfe^ (Rh + Bi) / (Al+Rh + Bi) (TP 
BC-7*%jW»4 0%> B i /RhOJK^-fttkm*) 1/7 
T'^>o^ 0 ^Iw5 cm^^^/7^J:l:, 1^100 
nm^Al-Rh-Bi'&Mm »3tKW*tJR 



9 



(6) 



4#M 2000-5762 

10 



7 O n m<0^m^ 7 2 %£Uih 9 , fR£W4Ml 1 6 
0W/ (m • K) T-*>ofc 0 fWKLfclfcfrfcJOfiWli: 

4 3 0 nm^ffeU-f K*«*fc 

T 5/ ^ If >f ^ ^ If «gl D D U - 10 0 0 

RtfKENWOODKEFMxya-^-tS^TKS 
Ufc 0 CAS, «K«li:WI«©»**rffofcl*# % A 

[0 0 3 1] [HK50H4) AgtBiO^-^yh 
(JDK^iSifc Ag:B i=85:15) 'fe»PfcDC7 
✓<y**rfTlf\ 1^10 0 nmOAg-B i RAtJRftJK 
1 WW**- Lr*IB««E#*fHH 
Ufc."»J**nfcKtt«lO*Hi>WO»*. Bi/(A 
g+Bi) 1 5%T-*>ofc 0 m]B»£ 5 c 

m^|C0^7^*S±l-x fM00nm^)Ag-Bi^ 
JKSr«tf\ »*R*t*t«ff»**«*Lfc. tO*± 
*. E*t*l* 8 3 0 n 3 7 0 n m©8*««-C 7 5 
%&L±3b9* j»e**»i2 7 0W/ (m • K) "Cfco 
Tto f^KUci^^U^I^ 4 3 0 nm(Of 

feu— -0 s 5/ KfettttLfc'^^y^imK*^ 

^^SfMDDU- 1 0 0 O^t/KENWOOD^E 
FMxy = - ^— trffitvcSBftL*:. 2E$*& N SlttM 1 

[0032] mmms) Agizn^i^-y^h 

(DK-7-tttt: Ag:Zn=60:4 0) ^t^:DC^ 
✓<y^*rff^V 1 0 0nm©Ag-Z nRfftlR&ffi 
.*t«a»tt, «fi«l tn«lcu-C3felB»4ltfl:trfHB 
Ufco »fi8*nfcK»«©*ffi»*f^ft*. Zn/ (A 
g+Zn) 0««E%#l!l3 9%"C*>ofc 0 W:5c 
m ^^^7^t£±i-. f$100nmOAg-Zn^4 
B«rRM\ »XBEIt*i:llfi»*t»«Lfc. toe 

Eft^tt 8 3 0 n 3 7 0 nmOft*««-e 7 2 
%£*±*>!K *e»*«2 9 0W/ ( m • K) T-fco 

fc e vm Ltcmmzn&w 1 t-waii^ 4 3 0 n mow 

■ftu— tf-^s/ K&SfcLfcAC/i^^^xSM*^ 
^^PigfDDU- 1 0 0 OS^KENWOODKE 
FM^V = -^-*JS^TKftUfc:. Bflttt« 1 

[0 0 3 3] [jaSW6] AgtZn^ft^-^jyh 40 
(W^»it Ag : Zn=8 0 : 2 0) 4ffll^DC7 
✓<ry*&?Tt\ *S 10 0 nmOAg-Z ngStl^i 

ufco jgjaaFixfcRWBi^sffiij'tffoje*, z n / (a 

g+Zn) Of^»%^»19%-Cfcot ^C5c 
mf|tf>#^*tR±fc* J?cF 10 0 nmOA g -2 n-fr& 
BtjfcRi*. »J6R***'i»e**Sr«*L^o toe 

S»*tt 830nm-370n m T 7 5 

%«±*>?K »fii$«3 4 0W/ (m • K) T*)o 

fc 0 imi>itmmzfaMi tmmz* 4 3 0nm^t so 



*^I¥tf2£fiDDU- 1 0 0 0fi.l/KENWOODS!E 
FMx^a-^-fcJBtvCEflkLfc. Eflfcft* 

[0 0 3 4] (JS1£0»7) Ag, Bi*5itfZnO*4 
h (H^-fttfc A g : B i : Z n = 6 5 : 5 : 
3 0) frJBt^DC*'<?**fTt\ f^lOOnmO 
A g - B i - Z nR**JK*»j«r5«*WU 1 £ 

10 B*i:it*IEWI#tfWLfc. »J«*<xfcKI#«lfl!> 
^®##foe*. (Bi+Zn) / (Ag+Bi+Z 
n ) (Dl%*ik%&m 341 Bi/Zn OBfflBtltWtfl 

1 0 OnmWAg-B i -Zn#4itRlt, #3fcR*t 

*4«e»*«r«3e'Lftu -toe*, kiwi* 8 3 0 n 

3 7 0 n m^)»ftS«t' 7 2 %Ek±i> 9 x 'fRfi** 
«t3 1 0W/ (m * K) T-fcofc, fBHLfcllWcSBS 
«IfclW»^ 4 3 0 

20 0 0 OS^KENWOODiE FMxyn-^^ffi^ 
[0 0 3 5] (tfc«« 1 ] 1 (C*3l>T, Zd&m± 

*&±IZ^ m$ 1 0 0 nmOA 1 -&&Hg£$:l1\ ^5feS 
***fcl»e**«r»ftLfe 0 toe*. fi#t*l*8 3 0 
n m— 3 7 0 n m^8ft««"C 8 0 %£LL* fSfHc^^li 
30 2 2 0W/ (m • K) "Cfcofc. f£»LfcJKf£<£ 3116011 
1 (hfp)^(c: x 4 3 0 nm©tfti/-f-^y KtrlttL 

fc^/u* ^ ^ iil!3fef >r * * &ffi]£w d d u - r o 

0 0MKENWOODSE FMxy^-^ffl^t 

[0 0 3 6] [tfcft«2) HJS«Hr*3t>T, IB»®± 
iw**i!fffif«^y^»«*:«lf^-C, A gtDC^ 
1^ 10 0 nm©5«itMLmit RJ 

*Jf 10 0nm(OAg^&«S:Rlt »*R 
W*fcl»fiW*«:»eLft:. -toe*. ^$118 3 0 
nm-3 7 0 nm(ORg8«t'8 0%«±; (KfcfilM&tt 
4 0 8W/ (m * K) T-fcofCo f^»LfcfflC»:«cSI«« 

1 tl^ttl:, 4 30nm^fel/-f ^ Ktrfftt L 

^^Vu^x^^xaiag^x^^^SfflffKfiDDU- 1 0 
0 OSl/KENWOODSjEFMxya-y-^l^t 

[0 0 3 7] /jr*s. mmi l - 7 AvttttM i , 2 



(7) 



2000-57627 



11 



12 



6nfcE«UfcK#JwO^TlliKLfctta*ftKik«r« [0 0 3 8] 

mm. <osw*. 3:5- 1^- hAW?*- [su] 

Offi* (*1) tc4i«)TIEttUfc. 





SMS 

SJ« 


* (X) 

mm 




(cps) 


WR 


(X) 

tm& 




4 5 


4 3 


8 


1 o 


8.5 


8.7 


2 


4 7 


4 6 


9 


1 0 


8.3 


8.5 


3 


42 


4 2 


1 0 


1 1 


8.4 


8.5 


4 


5 0 


4 9 


9 


1 0 


8.3 


8.4 


5 


4 8 


4 6 


8 


9 


8.0 


8.3 


6 


5 3 


5 1 


8 


1 0 


7.9 


8.0 


7 


4 5 


4 3 


3 0 


1 1 


8.2 


8.5 




5 4 


1 3 


8 




8.0 




2 


5 9 


1 4 


10 0 




13.4 





[00 3 9] 

-3 7 0 nm<Oifi*«*T-i«Rlt*«:*-U fe*Ji&«D 



(51)Int.Cl. 7 

G 0 2 B 5/08 



F I 

B 4 1 M 5/26 



F* — 2H042 DA01 DA11 DA17 DC02 DC03 

DC04 DC08 DEOO DE07 
2H111 EA03 EA12 EA39 FA12 FA33 
FA35 FA36 FA37 FB42 FB43 
FB46 FB60 FB63 GA02 GA03 
GA07 

5D029 JA04 JB47 MAI 3 MAI 7 



JP-A No. 2000-57627 



LIGHT. REFLECTIVE FILM AND AN OPTICAL RECORDING 
MEDIUM USING THE SAME 

[Scope of the Claim for Patent] 
[Claim 1] 

A light reflective film containing at least one element 
selected from each of a first group consisting of Al and Ag 
and a second group consisting of Bi, Rh and Zn, having a heat 
conductivity of 140 to 370 W/ (m-k) , and a reflectivity of 70% 
or higher relative to a light at a wavelength from 830 to 370 
run . 

[Claim 2] 

A light reflective film according to claim 1, 
comprising the metal of the first group as a main ingredient 
and containing the metal of the second group by 1 to 49% as 
the number of atoms relative to the number of atoms of the 
total metals in the first and the second group. 
[Claim 3] 

A light, reflective film according to claim 1 or 2, 
containing Al and Bi and/or Rh, or Al and Bi and/or Zn. 
[Claim 4] 

An optical medium at least having a recording layer 
containing a dye and a reflective film according to any one 
of claims 1 to 3 on a transparent substrate. 
[Claim 5] 

An optical medium according to claim 4, wherein the 
reflectivity is 15% or higher to a laser light selected from 



1 



JP-A No. 2000-57627 



450 to 370 run which is incident on the side of the substrate . 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] 

The present invention concerns a light reflective film 
and, particularly, a light reflective film for use in a 
writing once optical information recording medium 
corresponding to a wavelength of a near infrared laser to 
blue laser . 

[0002] 

[Prior Art] 

Heretofore, for optical recording media ROM optical 
recording media prepared by forming pre-pits or pre-grooves 
on a substrate made of a light permeable polycarbonate 
previously by using a press or like other means, forming a 
light reflective layer comprising a metal film such as of Au, 
Al to the surface formed with the pits, and further forming a 
protective layer comprising a photo-curable resin thereon for 
reproducing recording information have been put to practical 
use in order to reproducing recorded information as compact 
disks (hereinafter simply referred to as CD) . CDs have been 
popularized generally with an aim of recording and 
reproducing music, picture images, data and programs. 
Specifications for recording and reproducing signals of CD 
are specified as CD standards and reproducing apparatus 
according to the standards have been popularized as CD 
players . 
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[0003] 

As writing a writing once optical recording medium 
corresponding to the CD standards, CD-Recordable (hereinafter 
simply referred to as CD-R) have been proposed and developed 
(for example, in Nikkei Electronics, No. 465, pp 107, 1989, 1 
23, "OPTICAL DATA STORAGE DIGEST SERIES", vol. 1, p 45, 1989, 
JP-A Nos. 2-132656, 2-168446, 3-215465, etc.). In CD-R, a 
recording layer, a reflective layer, and a protective layer 
are laminated in this order on. a transparent resin substrate, 
and the recording layer causes physical or chemical change by 
the irradiation of a laser light at high power to the 
recording layer to record the information in the form of pits 
The information of the pits can be reproduced by irradiating 
a laser light at a low power to the formed pit portions and 
detecting the change of the reflectivity. A commercially 
available CD-R has a recording layer containing a dye and the 
dye is generally classified into phthalocyanine and cyanine 
dyes. The reflective layer is disposed in close contact with 
the dye layer and, usually, an Au thin film of high 
reflectivity and having good corrosion resistance is used for 
obtaining the reflectivity according to the CD standards (for 
example, JP-A No. 2-79235) . 
[0004] 

CD-R media conduct recording and reproduction using a 
near infrared semiconductor laser at 830 to 770 run and since 
they are according to the standards of CD such as a red book 
or orange book, they have a feature having compatibility with 
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CD players or CD-ROM players. Recently, a red semiconductor 
laser at a wavelength of 690 nm to 620 nm has been developed 
and high density recording and/or reproduction has been 
enabled. For example, development has been made for high 
density recording media having a recording capacity 5 to 8 
times as high as the existent media and players corresponding 
to such high density recording media. Further, a laser at a 
wavelength near 530 nm and 420 nm due to harmonic wave 
conversion of YAG laser has been put to practical use and, 
further, a semiconductor laser at a wavelength near 490 nm, 
410 nm, and 370 nm has also been conducted. 
[0005] 

In view of the above, a once writable optical 
information recording medium at high density using a. dye 
corresponding to such short wavelength lasers has been 
proposed and, in the optical recording medium, it is 
necessary to use a reflective film having a high reflectivity 
in a short wavelength region. Further, it is necessary to 
control the heat conductivity of the reflective film to 
optimize the decomposition of the recording layer and the 
sensitivity to the laser light, etc. While JP-A No. 6-243509 
uses an Ag-In, Ag-V or Ag-Nb alloy etc. for the reflective 
film and specifies the heat conductivity, it does not take 
the decomposition of the dye recording layer into 
consideration. Further, in a case of using the reflective 
film such as of Au, Al, Ag used so far to the write once 
optical recording medium containing the dye in the recording 
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layer and conducting recording/reproduction by using the 
short wavelength laser, it results in a problem in view of 
heat control, close adhesion, etc. and, particularly, the 
reflectivity is extremely lowered particularly with Au at the 
wavelength of the blue laser. 
[0006] 

[Subject to be Solved by the Invention] 

An object of the present invention is to provide a 
light reflective film usable in an optical recording medium 
with increased density by shorten the wavelength of a laser 
light source, particularly, usable in a writing once high 
density optical recording medium containing a dye in a 
recording layer, having high reflectivity to a light at a 
wavelength from near infrared to blue color, having favorable 
close adhesion with a dye layer and having a heat 
conductivity suitable to recording. 
[0007] 

[Means for the Solution of the Subject] 

The present inventors have made earnest studies for 
solving the foregoing subject and, as a result, have 
accomplished the invention. That is, the invention provides: 

(1) A light reflective film containing at least one element 
selected from each of a first group consisting of Al and Ag 
and a second group consisting of Bi, Rh and Zn, having a heat 
conductivity of 140 to 370 W/m • k, and a reflectivity of 70% 
or higher relative to a light at a wavelength from 830 to 370 

nm. 
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(2) A light reflective film described in (1) above 
comprising the metal of the first group as a main ingredient 
and containing the metal of the second group by 1 to 49% as 
the number of atoms relative to the number of atoms of the 
total metals in the first- and the second group. 

(3) A light reflective film described in (1) or (2), 
containing Al and Bi and/or Rh, or Al and Bi and/or Zn. 

(4) An optical recording medium having a reflective film as 
described in any one of (1) to (3) at least having a 
recording layer containing a dye and a reflective film as 
described in any one of (1) to (3) on a transparent substrate. 

(5) An optical recording medium described in (4), wherein . 
the reflectivity is 15% or higher to a laser light selected 
from 4 50 to 370 nm which is incident on the side of the 
substrate . 

[0008] 

[Embodiment of the Invention] 

The reflective film of the invention in which specified 
elements are combined at a defined ratio has a high 
reflectivity of 70% or higher to a light in a wavelength 
region of near infrared ray to blue and an appropriate heat 
conductivity when applied to the optical recording medium, 
and has good close adhesion with the dye layer. The 
reflective film of the invention contains one or more of 
elements selected from each of the first group comprising Al 
and Ag and the second group comprising Bi, Rh and Zn, and the 
ratio of the elements in the reflection layer is 50% by 
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weight or more. The reflective film of the invention, enables 
favorable recording and reproduction, in a green to blue 
wavelength region, particularly, in a writing once optical 
recording medium using the dye in the recording layer. 
[0009] 

The laser light referred to the invention is that of 
near infrared semiconductor lasers at an oscillation 
wavelength near 830 to 7 80 nm, red semiconductor lasers at an 
oscillation wavelength near 680, 650, and 635 nm, blue lasers 
at an oscillation wavelength near 530 nm and 4 90 nm, blue 
semiconductor laser at a wavelength near 410 nm and 370 nm 
and, further, lasers at a wavelength near 530 nm and 420 nm 
by harmonic wave conversion of YAG lasers. The optical 
recording medium of the invention can conduct reproduction at 
a single or plural wavelength selected from them and has a 
reflectivity of 15% or higher. 
[0010] 

The specific constitution of the invention is to be 
described specifically. The reflective film of the invention 
contains at least one element selected from each of the first 
group consisting of Al and Ag and the second group consisting 
of Bi, Rh, and Zn. The heat conductivity of the reflective 
film is 140 to. 370 W/ (m • k) , and the reflectivity thereof is 
7 0% or higher to the light at a wavelength of 8 30 to 370 nm. 
It is preferred that the total for the number of atoms of the 
metal in the second group is from 1 to 4 9% based on to the 
number of contained atoms of the total metals in the first 
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and the second groups, and the mixing ratio is determined by 
considering that the value of the heat conductivity conforms 
a predetermined value. Particular preferably, this is a 
reflective film containing Al and Bi and/or Rh, or Ag and Bi 
and/or Zn. 
[0011] 

The heat conductivity of the reflective film of the 
invention is from 140 to 170 W/ (m • k) . in the application of 
such a reflective film to an optical recording medium having 
the dye in the recording layer, when the reflective film has 
a heat conductivity of less than 140 W/ (m • k) , heat tends to 
be stored in the recording layer and fine pits are difficult 
to be obtained upon recording due the effect of heat around 
the recording pits. On the other hand, in the reflective film 
of 370 W/(m-k) or higher, the heat of the recording layer 
tends to be dissipated to lower the recording sensitivity. 
Further, the close adhesion between the recording layer and 
the reflective layer is made favorable to improve the 
durability of the medium in a case of using the reflective 
film of the invention. 
[0012] 

Further, while the reflective film of the invention 
mainly contains the metals of the first and the second groups, 
it may also contain other metals, and other metals include, 
for example, Cu, V, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Pd, Pt, 
and Au. In the reflective film of the invention, the total 
content of one or more of metals selected from the other 
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metals (total for the number of contained atoms) is 20% or 
less based on the number of total atoms of Al and/or Ag. The 
method of forming the reflective film of the invention 
includes, for example, a sputtering method, an ion plating 
method, a chemical vapor deposition method, and a vacuum 
vapor deposition method and it is usually formed to a 
thickness of 500 to 2,000 A. Particularly, a sputtering 
method using a polynary metal target or an alloy target is 
preferred. 
[0013] 

Then, the optical recording medium using the reflective 
film of the invention as the reflective layer is to be 
described. The optical recording medium referred to in the 
invention means both the ROM optical reproducing medium in 
which information is previously recorded and an optical 
recording medium capable of recording and reproducing the 
information. As suitable examples, description is to be made 
for an optical recording medium in which a recording layer, a 
reflective layer and a protective layer are formed in this 
order on a substrate, and an optical recording medium in 
which a substrate is bonded to the surface of a reflective 
layer. Other layer may be interposed between the substrate 
and the recording layer, between the recording layer and the 
substrate, the between the reflective layer and the 
protective layer, between the reflective layer and the 
substrate, etc. 
[0014] 
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The material of the substrate may be basically those 
which are transparent to the wavelength of the recording 
light and the reproduction light. For example, polymeric 
material such as polycarbonate resin, vinyl chloride resin, 
acryl resin such as methyl methacrylate, polystyrene resin, 
epoxy resin, and inorganic materials such as glass are 
utilized. The substrate material is formed into a disk-like 
substrate by an injection molding method or the like. In a 
case of the writing once optical recording medium, grooves 
may sometimes be formed optionally on the surface of the 

substrate. 

[0015] 

The recording layer is a layer containing a substance 
having an appropriate absorption mainly to a laser wavelength 
region and resulting in physical/chemical deformation, 
denaturation, decomposition under the irradiation of a laser 
light having an energy at or higher than a predetermined 
level. The invention includes the dye. For example, as the 
material having effective recording performance in a case 
where the recording/ reproduction wavelength is from 450 nm to 
370 nm, those having ?w near 350 nm, high refractive index 
and small adsorption at 450 to 370 nm are preferred and 
include specifically, stilbene dyes, fluorein dyes, imidazole 
dyes, perylene dyes, phenazine dyes, phenothiazine dyes, 
polyene dyes, quinone dyes, cyanine dyes, acrydine dyes, 
acridinone dyes, cumarine dyes, carbostyril dyes, porphyne 
dyes, and squaliliym dyes. Polyene dyes, stilbene dyes and 
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quinone dyes are preferred. In the invention, for the dyes to 
be contained in the recording layer, the dyes described above 
may be used each alone or two or more of dyes may be mixed or 
laminated. 
[0016] 

Further, it is possible to optionally introduce 
additives such as quenchers, thermal decomposition promotors 
for dye, UV absorbents and adhesives may be mixed to the dyes, 
or groups showing such performance may also be introduced as 
substituents . As the quencher, metal complex such as acetyl 
acetonate series, bisdi thiol series such as bisdithio-a- 
diketone series or bisphenyl dithiol series, thiocathecol 
series, salicyl aldehyde oxime series, and thiobis phenolate 
are preferred. Further, the amine series are also suitable. 
[0017] 

The heat decomposition promotor for dye is not 
particularly restricted so long as promotion of the thermal 
decomposition of the dye can be confirmed by thermal ignition 
loss analysis (Tg analysis), etc. and includes, for example, 
metal compounds such as metal series anti-knocking agent, 
metallocene compound and acetyl acetonate series metal 
complexes. Examples of the metal series anti-knocking agents 
include, for example, tetraethyl lead and other lead 
compounds, Mn series compound such as cinmantren 
[Mn(C 5 H 5 ) (CO) 3 ]. Example of metallocene compounds includes, 
for example, iron biscyclopentadienyl complex (ferrocene), as 
well as biscylopentadienyl metal complexes such as of Ti, V, 
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Mn, Cr, Co, Ni, Mo, Ru, Rh, Zr, Lu, Ta, W, Os, Ir, Sc, and Y. 
Among them, ferrocene, ruthenocene, osmocene, nickelocene, 
titanocene and derivatives thereof have preferred effect of 
promoting thermal decomposition. 
[0018] 

Further, in addition to the metal locene, the iron 
series metal compound includes organic acid iron compounds 
such as iron formate, iron oxalate, iron laurate, iron 
naphthenate, iron stearate and iron butyrate, chelate iron 
complexes such as acetyl ace tonate iron complex, 
phenanthrorine iron complex, bispyridine iron complex, 
ethylenediamine iron complex, ethylenediamine tetraacetate 
iron complex, diethylenetriamine iron complex, 
diethyleneglycol dimethyl ether iron complex, diphosphino 
iron complex, dimethyl glyoxymate iron complex, iron complex 
such as carbonyl iron complex, cyano iron complex, anmine 
iron complex, and inorganic iron salts, for example, iron 
halides such as ferrous chloride, ferric chloride, ferrous 
bromide and ferric bromide, or iron nitrate and iron sulfate, 
as well as iron oxide. The heat decomposition promotor used • 
herein is preferably those soluble to organic solvent and 
having good wet heat resistance and light fastness. Various 
kinds of the quenchers and the dye heat decomposition 
promoters described above may optionally be used in admixture 
of plurality of them or may be incorporated with additive 
substances such. as a binder, leveling agent, defoamer, etc. 
[0019] 
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The method of manufacturing the recording layer 
includes a coating method such as a spin coat method or cast 
method, a sputtering method, an optical CVD method, an ion 
plating method, an electron beam vapor deposition method, a 
chemical vapor deposition and a vacuum vapor deposition 
method with no particular restriction. However, preparation 
by the coating method is preferred in the invention with a 
view point of extending the selection range for dyes, medium 
design, degree of freedom or easiness of manufacture. The 
solvent used in the coating method has to be those easily 
dissolving or dispersing the dye and giving no damages on the 
substrate. They include, for example, alcoholic solvents 
(methanol, ethanol propanol, etc.) halogenated alcoholic 
solventss (2, 2, 3, 3-tetraf luoro-1 -propanol, 

hexafluoroisopropanol, etc.), hydrocarbon series solvents 
(hexane, cyclohexane, ethyl cyclohexane, cyclooctane, 
dimethyl cyclohexane, octane, benzene, toluene, xylene, etc.), 
halogeneted hydrocarbon series solvents (dichlorometnane, 
chloroform, tetrachloro hydrocarbon, tetrachloro ethylene, 
dichloro difluoro ethane), etheric solvents ( tetrahydrofuran, 
diethyl ether, dipropyl ether, dibutyl ether, dioxane, etc.), 
cellosolve series solvents (methyl cellosolve, ethyl 
cellosolve, etc.), ketone solvents (acetone, cyclohexanone, 
methyl ethyl ketone, etc.), and esteric solvents (ethyl 
acetate, butyl acetate, etc.). The solvents may be used each 
alone orin admixture of a plurality of them. 
[0020] 
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As the coating method, a method of dissolving a binder 
resin so as to be 20% by weight or less, preferably, 0%, and 
a pigment so as to be 0.05 to 30% by weight, preferably, 0.5 
to 20% by weight in a solvent and coating the same by a spin 
coating is preferred. The thickness of the recording layer is 
usually from 30 to 1000 run and, preferably, from 50 to 500 nm. 
Naturally, in a case where the thickness is excessively thin, 
for example, at a thickness of less than 30 nm, heat 
dissipation to the metal reflective layer can not be avoided 
to sometimes lower the sensitivity. The film thickness is set 
such that the absorption of the recording layer to a light at 
a wavelength of the reproducing laser is appropriate. 
[0021] 

The reflective layer is formed on the recording layer 
by the method as described above, and a reflection amplifier 
layer or an adhesion layer may also be provided between the 
recording layer and the reflection layer in order to increase 
the reflectivity and improve the close adhesion. A protective 
layer may be also be formed further by a known method on the 
reflective layer. The material of the protective layer may be 
either inorganic or organic material with no particular 
restriction so long as it can protect the reflective layer 
against the external force. The organic material includes, 
for example, thermoplastic resin, thermosetting resin, and 
UV-curable resin and, among them, the UV-curable resin is 
preferred. The inorganic material includes, for example, SiO z , 
SiO, Sn0 2 , Si 3 N 4 , MgF 2 , and A1N. 
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[0022] 

In a case of using the thermoplastic resin, the 
thermosetting resin, etc., the protective layer can be formed 
by dissolving the resin into an appropriate solvent and 
coating and drying the coating solution on the reflective 
layer. In a case of the UV-curable resin, the protective 
layer can be formed as it is, or by dissolving it in an 
appropriate solvent to prepare a coating solution, coating 
the coating solution and curing the same by irradiation of UV 
rays. As the UV-curable resin, for example, acrylate resin 
such as urethane acrylate, epoxy acrylate, and polyester 
acrylate may be used and the materials may be used each alone 
or in admixture, and may be applied not only as a single 
layer film but also as a multi-layered film with no troubles. 
[0023] 

As the method of forming the protective layer, a 
coating method such as a spin coat method or a cast method, 
sputtering method, chemical vapor deposition method, etc. are 
used in the same manner as in the recording layer and, among 
them, the spin coating method is preferred. While the 
thickness of the protective layer is generally within a range 
from 0.1 to 100 \m, a thickness from 3 to 30 \aa is preferred 
in the invention. 
[0024] 

The optical recording medium of the invention may be of 
a layered constitution in which the protective sheet or a 
substrate is bonded to the surface of the reflective layer, 
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or by bonding two sheets of optical recording media while 

opposing them with the surface of the reflective layers being 

on the inside to each other. In the optical recording medium 

of the invention, printing such as level may also be 

conducted on the protective layer. 

[0025] 

[Example] 

Examples of the present invention are to be described 
below but the invention is not restricted to them at all. 
[Example 1] 

As the substrate, a polycarbonate resin of a disk-like 
shape with 122 outer diameter and 0.6 mm thickness having a 
continuous guide groove (track pitch: 0.7 um) was used. A dye 
solution formed by dissolving 0.25 g of a polyene compound 
represented by the following formula (Ka 1) into 10 ml of 
2, 2, 3, 3-tetraf luoro-l-propanol was spin coated at a number of 
rotation of 2000 rpm, and dried at 70°C for 2 hours to 
prepare an optical recording layer of about 100 nm thickness. 

[0026] 
[Ka 1] 

H,C 



[0027] 




H^q — o 1' /) C=C t\ aT~ ° c ^s 



On the recording layer, 2-dimensional DC sputtering was 
conducted using an Al target and a Bi target by using a 
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sputtering apparatus manufactured by Shimazu Seisakusho to 
form an Al-Bi reflective film of 100 nm thickness. Sputtering 
was conducted using an argon gas as a sputtering gas under 
the condition at a sputtering power of 0.5 A, and a 
sputtering gas pressure of 1.0 x 10" 3 Torr. As a result of 
the surface analysis for the formed reflective film, the atom 
number % of Bi/ (Al+Bi) was about 8%. Simultaneously, an Al/Bi 
alloy film at 100 nm thickness was provided on a 5 cm square 
plate and a spectral reflectivity and thermal conductivity 
were measured. As a result, the reflectivity was 73% or 
higher in a wavelength region of from 830 nm to 370 nm and 
heat conductivity was 190 W/ (m • K) . Further, after spin 
coating a UV-ray curable resin on the reflective layer, a 
same substrate as the substrate described above with no guide 
groove was placed, UV-rays were irradiated and the substrates 
were bonded to each other to manufacture an optical recording 
medium. 
[0028] 

Fm modulation signals with a shortest pit of 0.4 |jm 
were recorded at a line speed of 5.6 m/s and a laser power of 
10 mW on the medium by using an optical disk evaluation 
apparatus (DDU-1000) manufactured by Pulstec Industry mounted 
with a blue harmonic wave conversion laser head (NA = 0.65) 
at 430 nm and an EFM encoder manufactured by KENWOOD. After 
the recording, signals were reproduced at the laser output of 
0.5 mW by using the evaluation apparatus described above and 
the reflectivity,, the error rate and the jitter were measured 
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and, as a result, each of them showed a favorable value. 
Further, an equalization treatment was applied upon 
reproduction. An accelerated deterioration (humidity at 85% 
RH, and at 80°C for 100 hours) was conducted to the recorded 
medium, and as a result of measuring the reflectivity and the 
error rate after the test, it was confirmed that the medium 
should less change and have excellent durability. 
[0029] 
[Example 2] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting 2- 
dimensional DC sputtering using an Al target and an Rh target 
to form an Al-Rh reflective film of 100 nm thickness. As a 
result of the surface analysis for the formed reflective film, 
the atom number % for Rh/ (Al+Rh) was about 20%. 
Simultaneously, an Al-Rh alloy film of 100 nm thickness was 
provided on a 5 cm square glass plate and the spectral 
reflectivity and the heat conductivity were measured. As a 
result, the reflectivity was 75% or higher in the wavelength 
region from 830 nm to 370 nm, and the heat conductivity was 
200 W/(m\k). The recording was conducted to the thus 
manufactured medium by using an optical disk evaluation 
apparatus DDU-1000 mounted with a blue laser head at 430 nm 
manufactured by Pulstec Industry and an EFM encoder 
manufactured by KENWOOD in the same manner as in Example 1. 
After recording, the same measurement as that in Example 1 
was conducted and, as a result, satisfactory recording 
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characteristic and durability were shown. 

[0030] 

[Example 3] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting three 
dimensional DC sputtering by using Al, Rh and Bi targets to 
form an Al-Rh reflective film of 100 ran thickness. As a 
result of the surface analysis for the formed reflective film, 
the atom number % for (Rh+Bi) / (Al+Rh+Bi) was about 40% and 
the atom number ratio for Bi/Rh was about 1/7. simultaneously, 
an Al-Rh -Bi alloy film of 100 ran thickness was provided on a 
5 cm square glass plate and the spectral reflectivity and the 
heat conductivity were measured. As a result, the 
reflectivity was 72% or higher in the wavelength region of 
from 830 ran to 370 ran, and the heat conductivity was 160 
W/(m-k) . Recording was conducted to the manufactured medium 
by using an optical disk evaluation apparatus DDU-1000 
mounted with a blue laser head at 430 ran manufactured by 
Pulstec Industry and an EEM encoder manufactured by KENWOOD 
in the same manner as in Example 1. After recording, as a 
result of conducting measurement in the same manner as in 
Example 1, favorable recording characteristic and durability 
were shown. 
[0031] 

[Example 4] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting DC 
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sputtering using Ag and Bi alloy targets (atom number ratio 
Ag:Bi = 85:15) to form an Ag-Bi reflective film of 100 nm 
thickness. As a result of surface analysis for the formed 
reflective film, the atom number % Bi/ (Ag+Bi) was about 15%. 
Simultaneously, an Ag-Bi alloy film of 100 nm thickness was 
provided on a 5 cm square glass plate and the spectral 
reflectivity and the heat conductivity were measured. As a 
result, the reflectivity was 75% or higher in the wavelength 
region of from 830 nm to 370 nm, and the heat conductivity 
was 270 W/(m-k) . Recording was conducted to the manufactured 
medium by using an optical disk evaluation apparatus DDU-1000 
mounted with a blue laser head at 430 nm manufactured by 
Pulstec Industry and an EFM encoder manufactured by KENWOOD 
in the same manner as in Example 1. After recording, as a 
result of conducting measurement in the same manner as in 
Example 1, favorable recording characteristic and the 
durability were shown. 

[0032] 

[Example 5] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting DC 
sputtering using Ag and Zn alloy targets (atom number ratio 
Ag:Zn = 60:40) to form an Ag-Zn reflective film of 100 nm 
thickness. As a result of surface analysis for the formed 
reflective film, the atom number % Zn/ (Ag+Zn) was about 39%. 
Simultaneously, an Ag-Zn alloy film of 100 nm thickness was 
provided on a 5 cm square glass plate and the spectral 
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reflectivity and the heat conductivity were measured. As a 
result, the reflectivity was 72% or higher in the wavelength 
region of from 830 nm to 370 nm, and the heat conductivity 
was 290 W/(m-k). Recording was conducted to the manufactured 
medium by using an optical disk evaluation apparatus DDU-1000 
mounted with a blue laser head at 430 nm manufactured by 
Pulstec Industry and an EFM encoder manufactured by KENWOOD 
in the same manner as in Example 1 . After recording, as a 
result of conducting measurement in the same manner as in 
Example 1, favorable recording characteristic and the 
durability were shown. 
[0033] 
[Example 6] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting DC 
sputtering using Ag and Zn alloy targets (atom number ratio 
Ag:Zn = 80:20) to form an Ag-Zn reflective film of 100 nm 
thickness. As a result of surface analysis for the formed 
reflective film, the atom number % Zn/ (Ag+Zn) was about 19%. 
Simultaneously, an Ag-Zn alloy film of 100 nm thickness was 
provided on a 5 cm square glass plate and the spectral 
reflectivity and the heat conductivity were measured. As a 
result, the reflectivity was 75% or higher in the wavelength 
region of from 830 nm to 370 nm, and the heat conductivity 
was 340 W/(m-k). Recording was conducted to the manufactured 
medium by using an optical disk evaluation apparatus DDU-1000 
mounted with a blue laser head at 430 nm manufactured by 
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Pulstec Industry and an EEM encoder manufactured by KENWOOD 
in the same manner as in Example 1. After recording, as a 
result of conducting measurement in the same manner as in 
Example 1, favorable recording characteristic and the 
durability were shown. 
, [0034] 

[Example 7] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for conducting DC 
sputtering using Ag, Bi and Zn alloy targets (atom number 
ratio Ag:Bi:Zn = 65:5:30) to form an Ag-Bi-Zn reflective film 
of 100 run thickness. As a result of surface analysis for the 
formed reflective film, the atom number % (Bi+Zn) / (Ag+Bi+Zn) 
was about 34%. Simultaneously, an Ag-Bi-Zn alloy film of 100 
nm thickness was provided on a 5 cm square glass plate and 
the spectral reflectivity and the heat conductivity were 
measured. As a result, the reflectivity was 72% or higher in 
the wavelength region of from 830 nm to 370 nm, and the heat 
conductivity was 310 W/(m*k) . Recording was conducted to the 
manufactured medium by using an optical disk evaluation 
apparatus DDU-1000 mounted with a blue laser head at 430 nm 
manufactured by Pulstec Industry and an EFM encoder 
manufactured by KENWOOD in the same manner as in Example 1 . 
After recording, as a result of conducting measurement in the 
same manner as in Example 1, favorable recording 
characteristic and the durability were shown. 
[0035] 
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[Comparative Example 1] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for DC sputtering Al on 
the recording layer by using a sputtering apparatus 
manufactured by Shimazu Seisakusho to form a reflective layer 
of 100 nm thickness- Simultaneously, an Al alloy film of 100 
nm thickness was provided on a 5 cm square glass plate, and 
the spectral reflectivity and heat conductivity were measured 
As a result, the reflectivity was 80% or higher in the 
wavelength region of from 830 nm to 370 nm and the heat 
conductivity was 220 W/ (m-k) . Recording was conducted to the 
manufactured medium by using an optical disk evaluation 
apparatus DDU-1000 mounted with a blue laser head at 430 nm 
manufactured by Pulstec Industry, and an EFM encoder 
manufactured by KENWOOD. After recording, as a result of the 
same measurement in Example 1, while favorable recording 
characteristic was shown, the durability was poor. 
[0036] 

[Comparative Example 2] 

An optical recording medium was manufactured in the 
same manner as in Example 1 except for DC sputtering Ag on 
the recording layer by using a sputtering apparatus 
manufactured by Shimazu Seisakusho to form a reflective layer 
of 100 nm thickness. Simultaneously, an Ag alloy film of 100 
nm thickness was provided on a 5 cm square glass plate, and 
the spectral reflectivity and heat conductivity were measured 
As a result, the reflectivity was 80% or higher in the 
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wavelength region of from 830 nm to 370 nm and the heat 
conductivity was 408 W/ (m-k) . Recording was conducted to the 
manufactured medium by using an optical disk evaluation 
apparatus DDU-1000 mounted with a blue laser head at 430 nm 
manufactured by Pulstec Industry, and an EFM encoder 
manufactured by KENWOOD. After recording, as a result of the 
same measurement in Example 1, the recording sensitivity was 
poor, no favorable recording characteristic could be obtained 
and the durability was also poor. 
[0037] 

The values for the reflectivity, the error rate and the 
jitter before and after the accelerated deterioration test 
(initial stage and after test) conducted on the recorded 
media obtained in Examples 1 to 7 and Comparative Examples 1 
and 2 are collectively described in (Table 1) . 
[0038] 





Reflectivity (%) 


Error rate (cps) 


Jitter (%) 


Initial 


After test 


Initial 


After test 


Initial 


After test 


Example 1 


45 


43 


8 


10 


85 


8.7 


Example 2 


47 


46 


9 


10 


83 


85 


Example 3 


42 


42 


10 


11 


8.4 


85 


Example 4 


50 


49 


9 


10 


83 


8.4 


Example 5 


48 


46 


8 


9 


8.0 


83 


Example 6 


53 


51 


8 


10 


7.9 


8.0 


Example 7 


45 


43 


10 


11 


82 


85 


Comp. 
Example 1 


54 


13 


8 


Measurement 
impossible 


8.0 


Measurement 
impossible 


Comp. 
Example 2 


59 


14 


100 


Measurement 
impossible 


13.4 


Measurement 
impossible 
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[0039] 

[Effect of the Invention] 

The reflective film of the invention having an 
appropriate heat conductivity by using appropriate elements 
and defining the constituent ratio thereof has high 
reflectivity in a wavelength region from 830 to 370 nm, has 
favorable close adhesion with the dye layer, and it is 
possible to provide an optical recording medium of favorable 
recording characteristic and durability by using the 
reflective film. 
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